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DETAILED ACTION 
Remarks 

1. The advisory action mailed 3/1/2004 is withdrawn. The Final rejection mailed 7/28/03 is 
withdrawn. 

2. Applicant's cancellation to claims 3, 9-1 1 and 17-23 is acknowledged. Thus, claims 1-2, 
4-8, 12-16 and 24-26 are pending in the application. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-2, 4, 5, 12-16 and 24-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim et al. (US 6,484,300) in view of Saka et al. (US 6,476,921). 

In re claims 1, 2, 4, and 5, Kim et al. teach the claimed method of making a 
semiconductor structure, comprising: 

• calculating a pattern density and measuring a thickness of a layer 530 to be polished, 
measuring the thickness being XI (Fig. 5 A and col. 10, lines 3-63); 

• identifying a composition of the layer, i.e. identifying the composition being silicon 
oxide (col. 12, lines 29-34); 

• calculating a first polish time sufficient to planarize a layer 530 on a semiconductor 
substrate 510, i.e. calculating a first polish time enough to polish the layer 530 from 
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thickness XI down to a predetermined thickness by computer simulation, prior to 
reaching thickness X2 (Fig. 5 A) (abstract, col. 10, line 64 through col 1 1, line 1 1); 

• determining a second polish time sufficient to reduce the thickness of the layer 530 
after planarization to the predetermined thickness and polishing the layer 530 for the 
second polish time, i.e. determining a time enough to polish the layer 530 from the 
predetermined thickness down to thickness X2 based on computer simulation and 
polishing the layer 530 for the second time to reach the thickness X2 (Fig.5A and col. 
16, claim 10); 

• polishing the layer 530 for said first polish time to planarize the layer 530 from a 
thickness XI as shown in Fig. 5 A; and 

• polishing the layer 530 to a predetermined thickness (i.e. down to thickness X2 as 
shown in Fig. 5 A). 

In re claims 13-16, Kim et al. also teach making a semiconductor structure as shown in 
Fig.5A by the method and forming a semiconductor device and an electronic device comprising 
the semiconductor device (i.e. integrated circuit device) from the structure (col. 14, lines 49-56). 

In re claims 24-26, Kim et al. further teach the claimed method, comprising: polishing a layer 
530 on a semiconductor substrate 510 with a system comprising a chemical mechanical polishing 
apparatus and machine readable medium, comprising code, imbedded in the machine readable 
medium, for calculating a first polish time, sufficient to planarize a layer 530 on a substrate 510 
(Figs. 3A-3C and col. 19, claim 29) and forming an electronic device comprising a 
semiconductor device, as stated above. 
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In re claims 1-2, 4, 5, 13-16 and 24-26, the only difference is that Kim et al. teach 
calculating the pattern density in the polishing method (i.e. CMP), whereas the instant invention 
recites measuring pattern density. 

Saka et al., however, in an analogous art of polishing method (i.e. CMP), teach using a fiber 
optic reflectance system to transmit light from a light source to measure topography of an uneven 
surface (col. 5, lines 24-38). The topography is obtained from measuring the reflectance of the 
uneven surface (col. 5, lines 39-46). The measured reflectance is influenced by pattern density 
(col. 5, lines 18-21). 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the time the 
invention was made, to use the fiber optic reflectance system to measure pattern density, as 
taught by Saka et al., in the polishing method of Kim et al., since measuring pattern density 
would provide more accurate data than that of calculating pattern density, which would improve 
an accuracy of polishing. 

In re claim 12, Kim et al. in view of Saka et al. teach the claimed method of making a 
semiconductor structure, including measuring the pattern density of the layer and calculating a 
first polish time sufficient to make the layer planar, as stated above, but do not expressly teach 
polishing for a third polish time equal to the sum of the first and second polish times. 

However, the selection of the third polish time is obvious because it is a matter of 
determining optimum process condition by routine experimentation with a limited number of 
species. In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of optimum ranges within prior 
art general conditions is obvious) and In re Boesch, 205 USPQ 215 (CCPA 1980)(discovery of 
optimum value of result effective variable in a known process is obvious). For example, the 
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third polish time depends on the desired final thickness of the layer, pattern density and 
composition of the layer. In such a situation, the applicant must show that the particular range is 
critical generally by showing that the claimed range achieves unexpected results relative to the 
prior art range. See M.P.E.P. 2144.05, III 

5. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kim et al. (US 
'300) in view of Saka et al. as applied to claims 1-2, 4, 5, 12-16 and 24-26 above and further in 
view of Maekawa (US 6,351,723). 

In re claims 6 and 7, Kim et al in view of Saka et al. substantially teach the claimed 
method as stated above but fail to teach that a Cpk of the method is at least 1 . 

However, Maekawa teaches that the Cpk value (a value of a deviation process capability) 
has been monitored in CMP process, wherein the Cpk value needs to be controlled at least 1 to 
obtain a sufficient process capability (col.6, lines 47-67). 

Therefore, it would have been obvious to one of the ordinary skill in the art at the time 
the invention was made to diagnose and control the Cpk value at least 1, as taught by Maekawa, 
during the CMP of Kim et al. in view of Saka et al. for the purpose of preventing the process 
from failure (see abstract, Maekawa). 

In re claim 8, Kim et al. in view of Saka et al. and Maekawa teach the making of each 
semiconductor structure comprise, prior to calculating of the first polish time, measuring the 
thickness of the layer 530, a pattern density of the layer 530 and identifying a composition of the 
layer 530, as stated above. 
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6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsien-Ming Lee whose telephone number is 571-272-1863. The 
examiner can normally be reached on M-F (9:00-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Hsien-Ming Lee 
Examiner 
Art Unit 2823 

March 27, 2004 




